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Objective: Harvest site infections are more common than chest surgical infections
after coronary artery bypass surgery, yet few studies detail risk factors for these
infections. We sought to determine independent risk factors for leg surgical site
infections using our institutional Society of Thoracic Surgeons database.
Methods: We retrospectively analyzed data collected from 1980 coronary artery
bypass patients undergoing surgery at our institution from January 1, 1996, through
June 30, 1999, using The Society of Thoracic Surgeons database. Independent risk
factors for leg harvest site infection were identified by multivariate logistic regres-
sion.
Results: Seventy-six patients (4.5%) were coded as having had a leg harvest site
infection, of which 67 were confirmed by infection control. The length of hospital
stay after surgery was significantly longer in patients with leg harvest site infection
(mean 10.1 days) compared with that of patients without infection (mean 7.1 days,
P  .001), and infected patients were more likely to be readmitted to the hospital
within 30 days of surgery. Independent risk factors for leg harvest site infection
included previous cerebrovascular accident (odds ratio, 2.9), postoperative transfu-
sion of 5 units or more of red blood cells (odds ratio, 2.8), obesity (odds ratio, 2.5),
age 75 years or older (odds ratio, 1.9), and female gender (odds ratio, 1.8).
Conclusions: Consistent with previous studies, female gender and obesity were
identified as independent risk factors for leg harvest site infection, while previous
cerebrovascular accident, postoperative transfusion, and older age are newly de-
scribed risk factors. The Society of Thoracic Surgeons database is a useful tool for
identification of predictors of leg harvest site infections.
It is estimated that 2% to 20% of coronary artery bypass grafting (CABG)procedures in the United States are complicated by surgical site infections(SSI) at the sternal or conduit harvest site incisions.1 Most attention hasfocused on deep chest infections and mediastinitis due to their potential forserious morbidity and mortality, although graft harvest site infections mayactually be more common after CABG.1-4 Formal studies to determine the
impact of leg harvest site infections on length of hospital stay and costs have not
been performed, but an early study by DeLaria and coworkers5 showed that leg
wound complications resulted in a mean of 12 additional days in the hospital and
increased hospital costs by $9900. Thus, it is likely that leg harvest site infections
not only result in increased morbidity for patients, but also increase the length of
hospital stay and hospital costs.
From the Division of Infectious Diseases,
Department of Internal Medicine, Washing-
ton University School of Medicine,a St
Louis, Mo, the Department of Surgery,
Mayo Clinic,b Rochester, Minn, the Depart-
ment of Surgery, Washington University
School of Medicine,c St Louis, Mo, and the
Department of Infection Control, Barnes-
Jewish Hospital,d St Louis, Mo.
Supported by the Centers for Disease Con-
trol Cooperative Prevention Epicenters
Agreement #UR8/CCU715087-01.
Received for publication Sept 19, 2002;
revisions requested Oct 25, 2002; revisions
received Dec 23, 2002; accepted for publi-
cation Dec 27, 2002.
Address for reprints: Margaret A. Olsen,
MPH, PhD, Washington University School
of Medicine, Division of Infectious Dis-
eases, 660 South Euclid Ave, Campus Box
8051, St Louis, MO 63110-1093 (E-mail:
molsen@im.wustl.edu).
J Thorac Cardiovasc Surg 2003;126:992-9
Copyright © 2003 by The American Asso-
ciation for Thoracic Surgery
0022-5223/2003 $30.00  0
doi:10.1016/S0022-5223(03)00200-9
Surgery for Acquired Cardiovascular Disease Olsen et al
992 The Journal of Thoracic and Cardiovascular Surgery ● October 2003
A
CD
Few studies have been published that have included an
analysis of risk factors specifically for harvest site infection
in CABG patients. The majority of the literature concerning
SSI in CABG patients has focused either on sternal wound
infections or has involved an analysis of all wound infec-
tions occurring after surgery (combining chest and harvest
sites together). To identify patients at increased risk of these
infections and to devise strategies to reduce their risk, it is
important to determine specific risk factors for leg harvest
site infections. This may be of particular relevance as new,
less invasive but more expensive technologies are devel-
oped for conduit harvest.
Risk factors for leg harvest site infection that have been
identified in previous studies include obesity,6-8 female gen-
der,7,9 diabetes,7 wound depth,10 continuous open incision
method of harvesting the saphenous vein(s),7,11 and wound
length.12 Numerous studies have reported risk factors for
leg wound complications or impaired wound healing that
presumably correlate with risk of leg harvest site infection.
The variety of risk factors for leg wound complications or
impaired healing reported include female gender,5,13,14 di-
abetes,13,15 obesity,13,15 peripheral vascular disease,13,14 left
ventricular end-diastolic pressure greater than 15 mm Hg,13
longer crossclamp time,16 postoperative placement of an
intra-aortic balloon pump,14 postoperative treatment with
nicardipine,17 lack of postoperative treatment with dobut-
amine or nitroglycerin,17 leg incision open more than 150
minutes,17 and the traditional open method of saphenous
vein harvest (compared with endoscopic harvest).15,18,19 It
is difficult to interpret the relevance of some of these re-
ported risk factors for leg wound complications due to the
heterogeneous nature of the wound complications included
in the published studies.
We used our institutional Society of Thoracic Surgeons
(STS) Adult Cardiac Surgery database to analyze the influ-
ence of various potential risk factors on the incidence of leg
harvest site infection. The national STS database was es-
tablished for the purpose of risk stratification for mortality
after cardiac surgery, and thus the variables available for
analysis are those related to the primary outcome of mor-
tality, including a variety of underlying medical, operative,
and postoperative conditions and processes of care. We used
the variables in this database to determine independent risk
factors for leg harvest site infections in patients undergoing
CABG surgery, and to determine the effect of these infec-
tions on duration of hospital stay and mortality.
Methods
All patients (n  1980) undergoing CABG at Barnes-Jewish
Hospital between January 1,1996, and June 30, 1999, were in-
cluded. Preoperative demographics, operative details, and postop-
erative complications were derived from our institutional STS
Adult Cardiac Surgery database. Our institutional STS database
contains a variety of additional variables that are not present in the
national database relevant to postoperative infections, such as type
and timing of prophylactic antibiotics and the number of units of
transfused blood products. Data concerning antibiotic treatment of
leg harvest site infections and hospital readmissions were collected
from the Barnes-Jewish Hospital Informatics database. Leg harvest
site infections were verified via the hospital’s infection control
database, which is maintained separately from the STS database by
the Infection Control Department in accordance with the Centers
for Disease Control guidelines. Discrepant results were reconciled
using the patient’s medical record. Subjects were excluded from
the study only if data for variables found important in the multi-
variate analyses were missing.
Risk factor analyses were performed using the total number of
leg harvest site infections in the STS database and separately for
confirmed leg infections meeting the National Nosocomial Infec-
tions Surveillance (NNIS) criteria with symptoms occurring within
30 days of surgery. Deep leg harvest site infections involved the
fascial or muscle layers of the incision and must have been
accompanied by purulent drainage, spontaneous dehiscence, or
intentional opening by a surgeon in a patient with fever, local pain,
or tenderness, abscess or other evidence of deep infection, or
diagnosis of a deep leg harvest site infection by a physician.
Superficial leg harvest site infections involved only the skin or
subcutaneous layers of the incision, and must have included pu-
rulent drainage, isolation of microorganisms from an aseptically
obtained culture, diagnosis of a superficial leg harvest site infec-
tion by a physician, or at least one of the following: pain, tender-
ness, edema in the area of the incision, erythema, or intentional
opening of the incision by the surgeon. Leg infections were defined
by STS during the time period of data collection (January 1996
through June 1999) as infections involving a leg vein harvest site,
including at least one of the following: (1) wound opened with
excision of tissue, (2) positive wound culture, and/or (3) treatment
with antibiotics. Postdischarge surveillance on all patients was
performed 30 days after surgery to identify leg infections that
occurred in the outpatient setting by telephone contact with both
the cardiothoracic surgeon and the referring physician’s offices.
Potential risk factors for leg harvest site infection analyzed
included the following: (1) history of diabetes (including method
of treatment), (2) congestive heart failure (including severity and
previous myocardial infarction), (3) renal failure, (4) hypertension,
(5) hypercholesterolemia, (6) peripheral vascular disease, and (7)
cerebrovascular accident (or transient ischemic attack).
Baseline characteristics tested included body mass index (BMI,
weight in kilograms/(height in meters)2), smoking history, previ-
ous cardiac surgical and nonsurgical interventions, length of hos-
pital stay before surgery, use of inotropic drugs before surgery,
diseased number of vessels, and use of various preoperative med-
ications. Operative or postoperative variables included the number
and type of blood transfusions received before, during, and after
surgery; use of internal thoracic artery grafts; use of intra-aortic
balloon pumping; operative status; aortic crossclamp time; time on
bypass; duration of antibiotic prophylaxis before incision; number
of conduits; and mortality after surgery.
Since risk factors for leg harvest site infection may also be risk
factors for other types of infections, control patients for all the
univariate and multivariate analyses were restricted to those pa-
tients with no identified infection in the STS database within 30
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days of surgery. Thus, patients with sepsis, pneumonia, urinary
tract infection, or any other SSI (chest, radial artery, and intra-
aortic balloon pump site) were excluded from the control popula-
tion.
Statistical analyses were performed in SPSS 11.0 software
(SPSS, Inc, Chicago, Ill). Univariate analyses were performed for
all relevant categorical variables using contingency tables (2 or
Fisher exact test for variables with small expected cell numbers),
and t tests or the Mann-Whitney U test for continuous variables.
Multivariate analyses were performed by logistic regression in
which all variables with P  .10 in the univariate analyses, or
previously shown to be related to surgical site infection from the
literature, were included in the initial models. All 2-way interac-
tion factors involving categorical variables that were deemed rel-
evant were tested in the models after selection of the independent
risk factors (main effects) and were included in the final models
only if they were significant (P  .05).20 The final models were
judged to be a good fit for the data by the Hosmer and Lemeshow
goodness-of-fit test.
Results
Incidence of Leg Harvest Site Infection and
Microbiology
During the time of the study, 1980 patients had CABG
surgery (CABG only or CABG plus an additional cardiac
procedure), and saphenous vein grafts were used in 1500
patients (75.8%). Traditional open methods for harvest of
saphenous vein(s) were used exclusively during this study.
Veins were harvested preferentially from the upper thigh
(when possible, exclusively upper thigh harvest in diabetic
patients and those with peripheral vascular disease), using
approximately 4-inch incisions and multiple skin bridges.
Longer incisions were used to harvest saphenous veins in
morbidly obese patients and in patients whose veins were
very superficial. Cefazolin was used for prophylaxis in 81%
of patients (a preincision dose plus 3 postoperative doses at
8-hour intervals), while vancomycin was used in the re-
maining 19% of patients (a preincision dose plus 2 postop-
erative doses at 12-hour intervals). All patients received the
same prophylactic regimen, regardless of the type of sur-
gery.
Seventy-five patients had leg harvest site infections ac-
cording to our STS database, with one additional patient
identified by the hospital infection control specialist (total
number of leg harvest site infections  76). Sixty-seven leg
harvest site infections were confirmed by the infection con-
trol specialists, resulting in an incidence of 4.5% confirmed
infections and 5.1% total leg harvest site infections during
the study period. No outbreaks of leg harvest site infection
were recognized during the study period, and the yearly
incidence did not vary significantly with time (range 4.8-
7.1%, P  .755).
Eight of the 67 confirmed leg harvest site infections were
characterized as deep incisional infections by the infection
control specialist, 56 were superficial infections, and 3 were
not characterized as to depth. The 9 harvest site infections
that were not confirmed by the infection control specialists
all occurred in the outpatient setting and were presumably
superficial infections. Thirty-six of the total 75 leg harvest
site infections (48%) were diagnosed and treated solely in
an outpatient setting, while the remaining 39 patients were
hospitalized for therapy of their infection. Positive bacterial
cultures were obtained from only 25 patients, 12 of which
contained mixed flora (3 or more species). Staphylococcus
aureus was isolated in pure culture from 5 patients and was
present in an additional 4 specimens with other bacteria.
Gram-negative bacilli were identified in 11 of the 25 posi-
tive cultures.
The 8 patients with confirmed deep leg harvest site
infections and the 3 patients with infections of unknown
depth were all treated with intravenous antibiotics, whereas
26 of the patients with superficial leg harvest site infections
were also treated with intravenous antibiotics (alone or in
combination with oral antibiotics). Thirty of the patients
with confirmed superficial leg harvest site infections were
treated exclusively with oral antibiotics; 27 of the 30 pa-
tients were treated as outpatients, and 3 were treated with
oral antibiotics in the hospital.
Risk Factors Identified by Univariate Analyses
For all statistical analyses, the potential risk factors for the
76 patients with leg harvest site infections were compared
with the risk factors in patients with saphenous vein donor
grafts who were free of recognized infection (as defined by
the STS database) during the month after surgery (n 
1200). We excluded 227 patients with other postoperative
infections from the control group, since risk factors for one
type of infection may also be risk factors for leg harvest site
infection.
Results of the univariate analyses for categorical risk
factors found to be significantly associated with total leg
harvest site infection are shown in Table 1, and the results
for continuous variables are shown in Table 2. Significantly
increased risk of leg harvest site infection was associated
with age 75 years or older; female gender; obesity (BMI
between 30 and 35), and morbid obesity (BMI  35); a
history of congestive heart failure, cerebrovascular accident,
or insulin-dependent diabetes; circulatory arrest during sur-
gery; and receipt of 5 to 6 units of packed red blood cells
postoperatively (Table 1).
In the analysis of continuous variables, infected patients
were significantly older and had higher BMI and predicted
mortality (based on the STS algorithm) than uninfected
control patients with saphenous vein harvest(s) (Table 2).
Patients with leg harvest site infections received a larger
number of units of packed red blood cell transfusions, both
in the postoperative period and throughout their hospital
stay (Table 2). Infected patients also had significantly longer
postoperative length of hospital stay during the original
Surgery for Acquired Cardiovascular Disease Olsen et al
994 The Journal of Thoracic and Cardiovascular Surgery ● October 2003
A
CD
surgical admission than the uninfected control patients, with
a mean additional length of stay of 3.0 days attributable to
leg harvest site infection (Table 2). Additionally, patients
with leg harvest site infections were readmitted to the hos-
pital within 30 days of the surgical procedure more fre-
quently than uninfected control patients (24/76 patients with
leg harvest site infections were readmitted within 30 days vs
126/1200 uninfected patients, P  .001). Leg wound infec-
tion was the primary reason for hospitalization in two thirds
(16/24) of the readmitted patients with leg harvest site
infections. No patients with leg harvest site infections died
during the first month after surgery, and there was no
increase in documented mortality in the first year after
surgery, in comparison to patients with no infections after
CABG (3 deaths/76 patients with leg harvest site infections
vs 99 deaths/1200 uninfected patients, P  .180, 2 test).
Although insulin-dependent diabetes was associated with
only a marginally increased risk of leg harvest site infection
(Table 1), a history of cerebrovascular accident in patients
with insulin-dependent diabetes was associated with a
greatly increased risk of leg harvest site infection by uni-
variate analysis (odds ratio 8.1, 95% confidence interval:
3.7, 17.9, P  .001). There was also a significant trend
toward increasing risk of peripheral vascular disease in
patients with both a history of previous cerebrovascular
accident and insulin-dependent diabetes compared with pa-
tients with only one illness or neither previous cerebrovas-
cular accident or insulin-dependent diabetes (P for linear
trend  .001).
Independent Risk Factors of Leg Harvest Site
Infection
Multivariate logistic regression was used to identify inde-
pendent risk factors for leg harvest site infection. Circula-
tory arrest during surgery was associated with the greatest
risk of total leg harvest site infection (adjusted odds ratio
3.9), although the confidence interval for this estimate is
large due to the small number of infected patients with
circulatory arrest (Table 3). Postoperative transfusion with 5
or more units of packed red blood cells, previous cerebro-
vascular accident, BMI greater than 30, age over 75 years,
and female gender were additional independent risk factors
for total leg harvest site infection.
The multivariate analysis was also performed using con-
firmed leg harvest site infections as the outcome. The inde-
pendent risk factors identified in this analysis were very
TABLE 1. Univariate comparisons of risk factors in patients with and without leg harvest site infection
Risk factor
Patients (n  76)
with leg harvest
site infection (%)
Uninfected patients
(n  1200) (%)
Odds ratio (95%
confidence interval) P
Age 75 or older 30 (39.5) 293 (24.4) 2.0 (1.3, 3.3) .003
Gender (female) 40 (52.6) 396 (33.0) 2.3 (1.4, 3.6)  .001
Underlying diseases/conditions
Body mass index
 25 18 (23.7) 355 (29.6) Reference
25–30 21 (27.6) 508 (42.3) 0.8 (0.4, 1.6) .534
30–35 24 (31.6) 215 (17.9) 2.2 (1.2, 4.2) .015
 35 13 (17.1) 122 (10.2) 2.1 (1.0, 4.4) .050
Aspirin therapy before surgery 54 (71.1) 950 (79.6) 0.6 (0.4, 1.1) .077
Congestive heart failure 32 (42.7) 375 (31.3) 1.6 (1.0, 2.6) .040
Cerebrovascular accident 16 (25.0) 122 (10.2) 2.9 (1.7, 5.1)  .001
Diabetes
No history 37 (48.7) 751 (62.8) Reference
Diet or no medication 6 (7.9) 67 (5.6) 1.8 (0.7, 4.5) .192
Oral medication 13 (17.1) 195 (16.3) 1.4 (0.7, 2.6) .363
Insulin medication 20 (26.3) 183 (15.3) 2.2 (1.3, 3.9) .006
Pulmonary hypertension 10 (13.2) 92 (7.7) 1.8 (0.9, 3.7) .087
Operative risk factors
Valve surgery in addition to CABG 16 (21.1) 156 (13.0) 1.8 (1.0, 3.2) .046
Circulatory arrest during surgery 5 (6.6) 16 (1.3) 5.2 (1.9, 14.6) .006
Intraoperative cryoprecipitate 4 (5.3) 22 (1.8) 3.0 (1.0, 8.9) .064
Intraoperative packed red blood cells 49 (64.5) 642 (53.5) 1.6 (1.0, 2.6) .063
Postoperative packed red blood cell transfusions
None 15 (19.7) 372 (31.0) Reference
1–2 units 32 (42.1) 497 (41.4) 1.6 (0.9, 3.0) .144
3–4 units 11 (14.5) 214 (17.8) 1.3 (0.6, 2.8) .550
5–6 units 13 (17.1) 57 (4.8) 5.7 (2.6, 12.5)  .001
7 units 5 (6.6) 60 (5.0) 2.1 (0.7, 5.9) .175
Olsen et al Surgery for Acquired Cardiovascular Disease
The Journal of Thoracic and Cardiovascular Surgery ● Volume 126, Number 4 995
A
CD
similar to those identified for total leg harvest site infec-
tions, although circulatory arrest was excluded due to the
small number of patients with confirmed infections who
underwent circulatory arrest during surgery (n  4). In
addition, preoperative aspirin therapy was independently
associated with significantly lower risk of leg harvest site
infection when the analysis was restricted to confirmed
infection, and female gender conferred only a marginally
increased risk of infection. After controlling for aspirin
therapy, the risk of confirmed leg harvest site infection
attributable to female gender was decreased (Table 3). Pre-
operative aspirin use was noted to be significantly higher in
male than female patients (81.6% in men vs 74.1% in
women, P  .002).
Interaction effects were also tested in the multivariate
models to determine whether combinations of risk factors
conferred greater risk of leg harvest site infection that would
be predicted from the additive effects of the individual risk
factors alone. As described above in the univariate analysis,
the interaction of previous cerebrovascular accident and
insulin-dependent diabetes was associated with significantly
increased risk of total leg harvest site infection. This inter-
action remained significant after controlling for the other
independent risk factors of total leg harvest site infection
(Table 4, P  .035 for interaction). The interaction did not
remain significant in the model using confirmed leg harvest
site infections as the outcome, however (P  .132 for
interaction).
TABLE 2. Univariate analysis of continuous variables as risk factors for leg harvest site infections after CABG surgery
Risk factor
Mean ( SD) Median (range)
P *
Patients with leg
harvest infection
Uninfected
patients
Patients with leg
harvest infection
Uninfected
patients
Age 69.6 (10.6) 66.3 (10.8) 71.5 (45–90) 68 (34–94) .013
Body mass index 30.0 (5.8) 28.0 (5.1) 29.8 (20.0–48.5) 27.3 (15.3–53.1) .003
Ejection fraction 39.1 (15.2) 42.7 (14.9) 35 (10–80) 40 (5–90) .051
Length of stay before surgery 3.4 (3.2) 3.0 (3.3) 2 (0–18) 2 (0–33) .179
Predicted mortality† 6.1 (9.8) 4.6 (7.5) 3.2 (0.7–59.6) 2.4 (0.2–81.4) .014
Time of antibiotic prophylaxis before incision‡ (min) 71.0 (32.0) 65.9 (40.9) 70 (10–176) 65 (35–588) .139
Crossclamp time§ (min) 94.9 (39.2) 88.6 (35.9) 87.5 (36–225) (12–397) .236
Time on CPB (min) 150.5 (49.3) 148.3 (52.2) 142 (66–317) (35–571) .650
Lowest core temperature (°C) 31.0 (3.7) 31.4 (2.7) 32 (15–37) 32 (15–38) .830
Number of conduits used 3.1 (1.1) 3.2 (1.0) 3 (1–6) 3 (1–6) .385
Postoperative units of packed RBCs 2.6 (2.2) 2.3 (4.5) 2 (0–9) 2 (0–90) .005
Total units of packed RBCs transfused 4.6 (3.8) 3.9 (6.6) 4 (0–22) 3 (0–105) .001
Length of stay after surgery 10.1 (7.5) 7.1 (5.3) 7 (3–43) 6 (0–75)  .001
*Compared with control patients with no infection during the 30 days after surgery, Mann-Whitney U test.
†Calculated by the STS algorithm.
‡Data available for 52 infected and 919 uninfected patients.
§Comparison only for patients in which the crossclamp time  0.
Comparison only for patients with on-pump procedure (perfusion time  0).
TABLE 3. Multivariate analysis of independent risk factors for total leg harvest site infections and confirmed leg harvest
site infections
Risk factor
Total leg infections (n  76) Confirmed leg infections (n  67)
Adjusted odds ratio (95 CI)* P Adjusted odds ratio (95 CI)† P
Circulatory arrest during surgery 3.9 (1.3, 11.8) .017
Previous cerebrovascular accident 2.9 (1.6, 5.2)  .001 2.8 (1.5, 5.1) .001
 5 units packed red blood cells postoperatively 2.8 (1.5, 5.0) .001 3.1 (1.7, 5.7)  .001
Obesity (BMI  30) 2.5 (1.5, 4.2)  .001 2.6 (1.5, 4.3)  .001
Age 75 years or older 1.9 (1.1, 3.2) .013 2.1 (1.2, 3.6) .006
Female gender 1.8 (1.1, 3.0) .014 1.6 (0.9, 2.6) .095
Aspirin therapy before surgery 0.6 (0.3, 1.0) .047
*Adjusted odds ratios for various risk factors using as the outcome the total leg harvest site infections (67 confirmed plus 9 infections that occurred in
the outpatient setting, that were not confirmed by the infection control specialists).
†Adjusted odds ratios for various risk factors using only the 67 leg harvest site infections confirmed by the infection control specialists as the outcome
in the multivariate analysis.
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Discussion
This study demonstrates that the STS Adult Cardiac Surgery
database can be used to identify independent risk factors for
leg harvest site infection in CABG patients. We have shown
recently that this database is also a useful tool for identify-
ing risk factors for deep and superficial chest infections in
CABG patients.21 Use of the STS database for identification
of risk factors for infectious and noninfectious complica-
tions in CABG patients has the advantage of routine ongo-
ing collection of data for all cardiac surgery patients and the
use of standardized definitions for the potential risk factors
and outcomes. This makes the STS database a very useful
tool for monitoring rates of complications and development
of quality improvement programs.
Independent Risk Factors as Predictors of Leg
Harvest Site Infection
Postoperative transfusion with 5 or more units of packed red
blood cells, previous cerebrovascular accident, obesity,
older age, and female gender were identified as independent
risk factors for leg harvest site infections in our study. A
history of cerebrovascular accident has not been identified
previously as a risk factor for leg harvest site infection in
CABG patients, although peripheral vascular disease14 and
arterial occlusive disease of the legs13 have been reported to
increase the risk of leg wound complications. The increased
risk of leg harvest site infections in women in this study
supports previous findings7,9 and may be due to gender
differences in fat distribution or to more impaired peripheral
circulation in women than in men.
Postoperative transfusion with 5 or more units of packed
red blood cells was also associated with increased risk of leg
harvest site infection in this study. Transfused blood prod-
ucts have been reported as risk factors of deep chest surgical
site infections in CABG patients,21-23 but have not been
reported previously as risk factors for leg harvest site infec-
tion, to our knowledge.
Obesity was also independently associated with both
confirmed and total leg harvest site infections, confirming
previous reports.6-8 Obesity may increase the risk of leg
infections by a number of different mechanisms, including
poor penetration of prophylactic antibiotics into adipose
tissue, increased likelihood of poorly controlled serum glu-
cose (with or without documentation of a diagnosis of
diabetes), increased colonization of the skin with bacteria
with associated difficulty in skin antisepsis at the time of
surgery and in the postoperative period, and impaired
wound healing after surgery. Obesity may be a risk factor
for superficial infections in general at the site of a surgical
incision, as it also has been shown to be associated with
increased risk of superficial chest infections after CABG8,21
and all surgical site infections in cancer patients.24
Preoperative aspirin therapy had a protective effect
against confirmed leg harvest site infections in this study but
not total infections. This may be a reflection of the protec-
tive effect of aspirin in more severe infections. The infec-
tions in the 9 patients that could not be verified by the
infection control specialist were all presumably diagnosed
in the outpatient setting and were, most likely, minor su-
perficial incisional infections. This apparent protective ef-
fect of aspirin therapy for more severe leg harvest site
infections requires independent confirmation.
The combination of insulin-dependent diabetes and a
history of cerebrovascular accident was associated with
greater risk of leg harvest site infections than would be
predicted based on the additive effects of the individual risk
factors. The greatly increased risk of leg harvest site infec-
tion in individuals with both insulin-dependent diabetes and
previous cerebrovascular accident may be due to the in-
creased incidence of peripheral vascular disease in this
subpopulation of patients compared with patients with nei-
ther pre-existing illness or to some unmeasured covariate.
Effect of Leg Harvest Site Infection on Morbidity and
Mortality
Patients with leg harvest site infections (total infections)
stayed an average 3.0 days longer in the hospital after
surgery than patients with no identified infections in the
TABLE 4. Previous cerebrovascular accident confers a higher risk of total leg harvest site infection in insulin-dependent
diabetic patients than in patients with no history of insulin-dependent diabetes
Combination of insulin-dependent
diabetes and previous
cerebrovascular accident
Infected patients/
total (%)
Adjusted odds
ratios* (95% CI) P
Neither 47/958 (4.9) 1.0
History of CVA only 9/107 (8.4) 1.8 (0.9, 4.0) .118
Insulin-dependent diabetes only 8/169 (5.9) 1.0 (0.5, 2.1) .967
Both CVA and insulin-dependent
diabetes
10/34 (29.4) 7.2 (3.1, 16.9)  .001
*Odds ratios adjusted for circulatory arrest (adjusted OR 4.0; 95% CI: 1.3, 12.4), postoperative transfusion with 5 or more units of packed red blood cells
(adjusted OR 2.8; 95% CI: 1.5, 5.1), obesity (adjusted OR 2.5; 95% CI: 1.5, 4.2), age over 75 years (adjusted OR 2.1; 95% CI: 1.2, 3.5), and female gender (adjusted
OR 1.7; 95% CI: 1.0, 2.8).
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month after CABG. Although this is a crude estimate of the
attributable increase in length of hospital stay during the
surgical admission, it suggests increased morbidity in pa-
tients with harvest site infections compared to uninfected
patients. This estimate does not take into account the addi-
tional hospital days incurred during readmission(s) for treat-
ment of infections in the patients with leg harvest site
infections, and thus the attributable increase in total hospital
length of stay is greater than determined in this study. There
was no increase in mortality attributed to leg harvest site
infection in this study, consistent with the observation that
the majority of infections were superficial.
Clinical Implications
The ultimate goal of this type of epidemiologic study is to
identify potential risk factor(s) and use this knowledge to
design strategies to prevent postoperative infections. Al-
though several of the risk factors identified in this study are
not modifiable, such as female gender, older age, and his-
tory of cerebrovascular accident, strategies to reduce the
risk of leg harvest site infections in these individuals can
still be devised. Obese patients, particularly women with
excessive fat distribution in the thighs, may benefit from
higher doses of prophylactic antibiotics (ie, 2 g of cefazolin
instead of 1 g), since antibiotic penetration in fat is poor.25
Older patients and those with a history of cerebrovascular
accident discharged to home may need follow-up by home
health care nurses to ensure adequate local care at the site of
the leg incision(s).
Several studies have been published that report a lower
rate of leg harvest site infections or wound complications in
patients whose saphenous vein(s) were harvested by endo-
scopic rather than conventional methods.7,11,15,18,19 Al-
though only one of these studies randomized patients to
either harvest method,11 the apparent association of a tradi-
tional method of harvest using a long incision with in-
creased risk of infection is consistent with the observation
that risk correlates with wound length.12 We could not test
the association of harvest method with leg harvest site
infection since the time period of the study predated the
introduction of endoscopic harvest in our institution. It will
be important to confirm the benefit of endoscopic harvest in
reducing the risk of leg harvest site infection, particularly in
patients at high risk for infection as identified in this study.
Study Limitations and Strengths
The principle limitation of this study is the relatively small
number of outcome events, although the number of leg
harvest site infections in our study is still larger than in
almost all other published reports. As with all studies of
surgical site infections, the number of superficial harvest
site infections is probably underestimated due to the diffi-
culty of identifying particularly those infections diagnosed
in the outpatient setting. An additional limitation is the lack
of information in the STS database about some potentially
important predictor variables, such as the location and
length of the leg incision and the time the leg wound was
open, that have been associated with leg wound infections
or complications in single reports.12,17
Our study benefits from the confirmation of 90% of the
leg harvest site infections using NNIS criteria to verify the
identification of deep and superficial leg harvest site infec-
tions. It is particularly important to confirm leg infections
with standardized accepted criteria since the majority of
infections were superficial and could not be confirmed by
growth of bacteria in cultures obtained from the leg wound.
The primary strengths of this study are its use of the STS
database as the source of data and its use of the multivariate
methods for analysis. Our institutional database contains a
large quantity of information on potential risk factors in
addition to potentially relevant variables not included in the
national database, such as the number of units of transfused
blood products and the duration of antibiotic prophylaxis,
making it very useful for identification of risk factors for a
variety of postoperative infections.
Summary
Leg harvest site infections are not uncommon in CABG
patients after traditional harvest methods for collection of
saphenous vein(s). Although most were classified as super-
ficial, the harvest site infections were associated with in-
creased morbidity and length of hospital stay for patients.
Identification of independent risk factors for infection is
important to develop strategies to prevent infection and to
allow for recognition of patients at high risk who may need
more careful monitoring for development of infections. The
use of less invasive techniques, such as endoscopic vein
harvest and expanded use of arterial grafting, may be help-
ful in decreasing the incidence of harvest site infection in
high-risk patients.
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